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0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 31 October 1984-, after the draft finalized by the Chemical 
Standards Sectional Committee had been approved by the Chemical 
Division Council. 

0.2 The atomic absorption spectrophotometric method is dependent on 
the fact -that atoms in the ground state will absorb light of the 
same wavelength they emit when excited. When vapour containing 
arsenic ( AsHs ) is introduced in the flame, the intensity of the trans- 
mitted radiation will decrease in proportion to the amount of ground 
state atoms present in the flame, that is, the extent of concentration of 
arsenir. A hollow cathode lamp made of the element to be determined 
provides the source of radiation. Vapour generation kit is used to 
provide AsHs vapour which is passed into the flame and the 
resultant arsenic absorption is seen as a peak signal. A monochromator 
eliminates the unwanted radiations and a photosensitive device measures 
the intensity of light. The absorbance is taken as the measure of concen- 
tration of the analyzed element. 

0.3 In reporting the result of a test or analysis made in accordance with 
this standard, if the final value, observed or calculated, is to be rounded 
off, it shall be done in accordance with IS : 2-1960*. 



1. SCOPE 

1.1 This standard prescribes the atomic absorption spectrophotometric 
method for the determination of arsenic by hydride generation 
technique. 

* Rules for rounding off numerical values ( revised ). 
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2. OUTLINE OF THE METHOD 

2.1 The sample is brought in solution form by dissolving in suitable 
acids. Arsenic is reduced by potassium iodide to trivalent state and 
volatile AsHsis generated by sodium borohydride. The vapour is passed 
into the flame and the resultant arsenic absorption is seen as a peak 
signal. 

3. QTUALITY OF REAGENTS 

3.1 Unless specified otherv^rise, pure chemicals and deionized water shall 
be used. 

Note — ' Pure chemicals ' shall mean chemicals that do not contain impurities 
which affect the results of analysis. 

4. INTERFERENCES 

4.1 One of the main sources of interferences in the determination of 
arsenic is the molecular absorption of flame gases at the extreme ultra- 
violet region of spectrum where the most sensitive lines of arsenic occur 
( 193"7 nm and 197'2 nm ). This non-atomic absorption can be estimated 
by means of continuum light source such as hydrogen lamp and the 
element absorption can be readily corrected. The standard addition 
technique takes care of most of the possible Interferences in combination 
with background corrections. The background corrections are provided 
in all modern instruments. 

5. APPARATUS 

5.1 Atomic Absorption Spectropbotometer — Generally with the 
following parameters, 

5.1.1 Lamp Current — 7 mA 

5.1.2 Support — Air 

5.1.3 Fuel — Acetylene 

5.1.4 Wavelength 

Wavelength Band Pass nm 

193-7 1-0 

197-2 1-0 

5.1.5 Working Range ~~ 0'005 to 0'03 mg/1. 

5.2 Vapour Generation Kit 

4 



IS : 11124 - 1984 

6. REAGENTS 

6.1 Concentrated Hydrochloric Acid — See IS : 265-1976*. 

6.2 Concentrated Nitric Acid — See IS : 264-19761. 

6.3 Concentrated Sulphuric Acid — See IS : 266-1977^. 

6.4 Potassium Iodide — Solid. 

6.5 Sodium Borohydride — Pellets. 

6.6 Standard Arsenic Solution — Dissolve 1'320 3 g of AS2O3 in a 

minimum volume of 20 percent NaOH and neutralize with nitric acid. 
Dilute to one litre with distilled water. This solution contains 
1 000 fig/ml arsenic. 

6.6.1 Reduction of Arsenic from Pentavalent to Trivalent — Arsenic As (V) 
shall be reduced to As ( III ) by addition of 20 percent ( mjv ) potassium 
iodide solution. Dissolve 20 g of potassium iodide 100 ml of water and 
add 1 ml of this solution to each 20 ml aliquot of samples. Reduction 
will be completed in about one hour at room temperature. 

Alternatively, heat the sample at 50°G in a water bath for about 5 
to 6 minutes to complete the reduction. Cool to room temperature 
before analysis. 

Ensure that all standards and the analyte are in the correct valence 
state of As ( III ), otherwise the sample and standard will not match. 

6.6.2 Working Standards — Dilute 1 ml of stock standard arsenic solution 
{ see QS ) to one litre to give 1 ppm solution of arsenic. Make five 
standard dilutions by diluting 0'5, I'O, 1'5, 2'0 and 2'5 ml of the solution 
to 20 ml using reagent blank. 

7. PROCEDURE 

7.1 Remove the cap from pellet dispenser and load with sodium borohy- 
dride pellet. Place the dispenser cap. 

Raise the quartz tube and ignite the flame. Place the tube oh the 
flame. Set the inert gas (nitrogen) supply regulator to 1'4 kg/cm^ 
through the reaction vessel. 

7.2 Optimise the response of the instrument by the adjustment of burner 
height and flame adjustment. 



*Speci{ication for hydrochloric acid ( second revision ). 
tSpecification for nitric acid ( second revision ), 
^Specification for sulphuric acid ( second revision ). 
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Remove the stopper assembly from reaction vessel and add 20 ml 
reagent blank in the reaction vessel. Replace the stopper assembly and 
switch on the stirrer. After 30 seconds turn the disperser knob through 
180° to allow the pellet to drop. Turn the knob back and take the 
absorption reading. 

Similarly take reading vi^ith 5 working standards ( see 6.6.2 ) and 
plot the graph in concentration vs absorb ance. 

Take sample in a reaction vessel, proceed as above and take the 
absorbance. 

From the graph calculate the concentration of arsenic in ppm in 
the sample. 

8. CALCULATION 

«, A . .u C X 7 100 

8.1 Arsenic, percent by mass = — me"" ^ ~0^ 



where 



C OB concentration of arsenic in fig/ml in the final solution, 
V « volume in ml in the final solution, and 
M ~ mass in g of the sample in the final solution. 



